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[Note: Names, addresses, company names and brand names are translated in the most 
common manner. Japanese language does not have singular or plural words unless 
otherwise specified by a numeral prefix or a general form of plurality suffix.] 

Description of the Invention 

1. Name of the Invention 

Rolled Form Removing Device for Sheet Type Material 

2. Scope of the Claims 

(1) Rolled form removing device for sheet type material characterized by the fact that 
it is a rolled form removing device where a sheet material that has been wound in 
a roll form is transported where the structure is formed so that two pairs of rollers 
are placed on the upstream and downstream side of the sheet material and the 
peripheral speed of the rollers that are on the upstream side in the sheet transport 
direction can be made higher than that of the downstream side rollers, or the 
peripheral speed of the downstream side rollers, for a certain period of time, can 
be made to be lower, or to stop or to rotate in the reverse direction, and thus a 
slack is maintained in the direction opposite to the winding direction of the sheet 
material, and especially, it is possible to freely adjust the gap between the above 
described two pairs of rollers. 

(2) Rolled form removing device for sheet type material characterized by the fact that 
it has a device that detects the outer diameter of the wound roll obtained as the 
sheet material has been wound, and the gap between the arranged two pairs of 
rollers can be adjusted in correspondence with this roll outer diameter. 

3. Detailed Explanation of the Invention 
<Technical Application Field> 

The present invention is about a device that removes the rolled form of sheet type 
materials in photographic devices, faxes, printers etc., where a wound in a roll form sheet 
material is transported and handled. 

<Previous Technology> 

In the case of this type of devices according to the previous technology, in order to 
remove the rolled form of the wound in a roll form sheet type material, the procedure has 
been conducted as the sheet material conveying direction is changed abruptly as it is bent 
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at a sharp angle. However, because of the fact that the sheet material transport direction is 
changed abruptly, it is difficult for the leading edge part of the sheet material to follow at 
the part of the abrupt change of the transportation direction as the sheet material is being 
transported, and consequently, the material where once this sudden change part is passed, 
usually, has a structure that is formed so this abrupt change part is passed. Because of that 
even in the state when the sheet material is not being transported and it is in a supported 
state the sheet has certain locations where it is maintained in a state of abrupt turns. 

After that, if we are to provide a detailed explanation of this device according to the 
previous technology, Figure 1 1 is a diagram showing an example of a printer that houses 
a rolled form removal device according to the previous technology. 

In the diagram, 1 represents an unwound roll sheet material that has been unwound by the 
unwinding roll la, 2 represents a V shaped abrupt angle bent rolled form removal device, 
and the sheet material 1 is guided between the guides 2a and 2b of the rolled form 
removal device 2. The sheet material 1 passes through the part of the removal device 2 
that is changing at the most abrupt angle and by that it is unwound and removed. 3 
represents the full line printing thermal head, 4 represents the platen roller used for the 
transport of the sheet material. Consequently, the structure is formed so that the sheet 
material 1 that has been printed by the thermal head 3 is transported to the outside of the 
printer through the platen roller 4, and especially, so that it is cut by the sharp part 5. 

<Problems Solved by the Present Invention> 

However, in the case according to the above described previous technology example, 
only a specific part of the sheet is maintained in a state where it is bent at acute angle and 
because of that this becomes a factor and there is the drawback point that there is a 
generation of roll form in the direction opposite to the previous roll form winding 
direction. 

Especially, in the case according to the present invention, a technology is suggested 
whereby the above described drawback point according to the previous technology is 
eliminated and at the same time, for example, the roll form sheet type material is 
maintained stored in the state as it is in a roll form, and in the case when as the large 
changes of the temperature during the use of this device or of the air temperature, etc., 
effects are experienced, the winding rate becomes different, the user can adjust the 
conditions of the rolled form removal in correspondence with these circumstances. 

<Measures in Order to Solve the Problems> 

Regarding the measures in order to improve the above described problems, it is a device 
for the removal of the rolled form from the wound sheet type material characterized by 
the fact that it is a device where a sheet material that has been wound in a roll form is 
transported where the structure is formed so that two pairs of rollers are placed on the 
upstream and downstream side of the sheet material and the peripheral speed of the 
rollers that are on the upstream side in the sheet transport direction can be made higher 
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than that of the downstream side rollers, or the peripheral speed of the downstream side 
rollers, for a certain period of time, can be made to be lower, or to stop or to rotate in the 
reverse direction, and thus a slack is maintained in the direction opposite to the winding 
direction of the sheet material, and especially, it is possible to freely adjust the gap 
between the above described two pairs of rollers. 

<Effect> 

In the case of the device according to the present invention, as it has been described here 
above, it is a device where the structure is formed so that two pairs of rollers are placed 
on the upstream and downstream side of the sheet material and together with that it is 
possible to freely adjust the gap between the above described two pairs of rollers, and 
because of that it is possible to extremely smoothly and evenly remove the roll form of 
sheet materials with different degree of unwinding. 

<Practical Example> 

If we are to explain in details one practical example of the device according to the present 
invention, Figure 1 represents an explanation diagram showing a cross sectional view of 
the central part of a printer that houses a rolled form removal device according to the 
present invention. In Figure 1, 1 represents the sheet material that has been unwound by 
the roll la, 3 represents the full line printing thermal head, 4 represents a platen roller, 6 
represents an auto cutter, 7, 8 represent a pair of rollers used in the rolled form removal 
device according to the present invention, 9, 10 represent back up rollers that a pressure 
contacted correspondingly with the rollers 7 and 8. 

In the case of this device, the sheet material 1 is a heat sensitive paper material, and its 
leading edge, at the time of the stand by, is enclosed between the platen roller 4 and the 
thermal head 3. If this device begins printing, the platen 4 rotates in the direction of the 
arrow shown in the figure, and the sheet material 1 is transported in the direction of the 
arrow c in the figure. As the leading edge of the sheet material 1 is being guided by the 
guide part it passes through the auto cutter 6 and it is guided towards the pair of rollers 7 
and 8, which are used in rolled form removal device, and it is supported by the back up 
rollers 9 and 10, a slack in the predetermined direction is imparted and the roll form is 
removed, and after that it is taken outside of the device. Here, the printing by the thermal 
head 3 and the platen roller 4 have an action that has the same period, however, it is not 
necessary that the used in the rolled form removal device pair of rollers 7 and 8 and the 
platen roller 4 have the same period. 

The sheet material that is printed by the thermal head 3 is transported by the rollers 4, 7, 
8, 9 and 10 and it is temporarily stopped. Then, the auto cutter 6 starts its cutting action 
and the sheet material 1 is cut at the predetermined position. The cut sheet material 1 is 
taken outside and retrieved by using the rollers 7, 8, 9 and 10. On the other hand, the 
sheet material 1 that remains on the side of the thermal head 3 is returned in the direction 
opposite to the arrow c by a rotation of the platen roller 4 in the direction of the arrow b 
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shown in the figure, and it is returned in a state where it is enclosed between the platen 
roller 4 and the thermal head 3. 

Here, the process of the removal of the rolled form of the wound in a roll shape sheet 
material 1 is described by using Figure 2 through Figure 4 as reference. According to 
Figure 2, the leading edge of the sheet material 1 is transported by the rollers 7 and 9 and 
it is guided in the guide 11, and it becomes in an e state shown by the 1 point chain line. 
Here, there is no problem if the start up done by either the roller 7 or by the roller 9, or by 
both. Also, regarding the roller 7 and 9, it is desirable that they have the same period as 
the platen roller 4, however, in the case when the friction coefficient between the platen 
roller and the sheet material 1 is higher than the friction coefficient between the roller 7, 
roller 9 and the sheet material 1 , it is also a good option if the rollers 7 and 9 are rotating 
at a speed that is higher than that of the platen roller 4, and it is also a good option if the 
sheet material 1 and the rollers 7 and 9 are sliding. Here, the leading edge of the sheet 
material 1 in the state e protrudes to the outer perimeter of the roller 8. Consequently, it is 
desirable that the rollers 7, 9 and the rollers 8, 10 have the same period until the leading 
edge of the sheet material 1 is enclosed between the rollers 8, 10, however, there is no 
problem if the peripheral speed of the rollers 8 and 10 is slower than the peripheral speed 
of the rollers 7 and 9. 

Also, if the friction coefficient between the rollers 7, 9 and the sheet material 1 is higher 
than the friction coefficient between the rollers 8 and 10 and the sheet material 1, it is 
good if the peripheral speed of the rollers 8, 10 is faster than that of the rollers 7, 9. The 
leading edge of the sheet material 1 is guided by the outer perimeter of the roller 8, and it 
is squeezed and inserted between the roller 8 and the roller 10. Here, in order to detect the 
fact that the leading edge of the sheet material 1 is enclosed between the roller 8 and 10, 
it is a good option if after the stand by state, the number of revolutions of the platen roller 
4 are counted and it is also a good option if, a sensor 12 as shown in Figure 2, is provided 
and the leading edge of the sheet material 1 is detected. Here, if a stepping motor etc., 
external device that can control the number of revolutions of the motor, is used as the 
start up (driving) means for the platen roller 4, by counting the number of revolutions of 
the above motor it is possible to obtain the number of revolutions of the platen roller 4. 
After that, according to Figure 3, if the leading edge of the sheet material 1 enclosed 
between the rollers 8 and 10, the rollers 7, 9 are rotating and continue the same way as 
shown at the time of the state shown in Figure 2, and the rollers 8,10 become in any of 
the following three states: "stopped", "their peripheral speed is slower than that of the 
rollers 7, 9", "as shown by the chain line according to Figure 3, they rotate in reverse". If 
this is done, the guide 1 1 is placed on the side opposite to the unwind side as shown in 
Figure 3, defined through the imaginary line connecting the contact point between the 
rollers 7 and 9 and the contact point between the rollers 8 and 10; and because of that the 
sheet material 1 becomes in a state that has the slack as shown by the letter f in Figure 2. 

Especially, the slack of the sheet material 1 takes on the subsequent states from g through 
h. Here, in the case when the rollers 8 and 10 are rotated in the reverse direction and the 
above described states of the slack of the sheet material 1 are achieved, for the leading 
edge of the sheet material 1, the thrust part that is rotated in reverse through the contact 
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point between the rollers 8 and 10, does not become like the shown in Figure 2 part, 
which has been transported a lot. Here, regarding the sheet material 1, for any of the 
states f, g or h, the abrupt turn in the direction opposite to the unwind direction and the 
winding of that part that has been bent through this abrupt turn, are automatically 
eliminated. It is a good option if the most appropriate rolled form removal for any of the 
states f, g and h, is determined according to the material of the roll form sheet material, or 
the condition (degree) of the rolled form removal, however, in the case of this printer 
device, the state f, achieved through the condition la where the sheet material 1 is almost 
not consumed, is the most appropriate. 

As measures in order to detect if any of the sheet material 1 states f, g and h, have been 
achieved, it is a good option if the difference between the amount of the transported paper 
by the rollers 7, 9 and the amount of the transported paper by the rollers 8, 10, is detected. 
For example, in the case when each of the above described rollers is rotated by a stepping 
motor, it is a good option if their number of revolutions are counted and compared. Also, 
in the case when it is rotated by using a DC motor, etc., it is also a good option if the time 
of the rotation of each roller is controlled etc. 

To obtain the optimum conditions for the removal of the rolled form, as it is shown in the 
presented below Figure 4, the rollers 8, 10 rotate at the same peripheral speed as the 
rollers 7, 9. If this is done, the sheet material 1 even as it is transported is maintained in 
the above described usually constant optimum state, and by using this rolled form 
removal device the rolled form of the sheet material 1 is automatically and also stably 
removed 

Regarding the rollers 7, 8, 9 and 10 of this device, it is desirable that the roller periphery 
is made from rubber etc., material that has a friction coefficient. This is especially 
applicable to the rollers 7 and 8. 

In Figure 5 a three-dimensional diagram of a rolled form removal device that is one 
practical example of the present invention is shown. According to Figure 5 each roller is 
connected continuously in the axial direction, however, as shown in Figure 6, there is no 
problem if the rollers 7, 8, 9 and 10 are separated in several blocks and they are in a state 
where the contact separately the sheet material 1 . 

Then, the diagram where here the roller 8 is close to the roller 7 is shown in Figure 7. 

If this is done, the states of the slack of the sheet material 1 in the winding direction and 
in the opposite direction, are shown in Figure 3, and the states f, g and h according to 
Figure 3, become the states f , g' and h' shown in Figure 7. If here the states f and f , the 
states g and g' and the states h and h' are compared, the part where the roller gap 
becomes narrow, the rolled form of the sheet material 1 of the states f , g', h' and the 
bending of the slack in the opposite direction, become severe. Because of that, also for 
the results of the removal of the rolled form, the following is obtained: 

f<f,g<g\h<h' 
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As it is shown in Figure 8 if the rollers 7 and 8 are rotated with the same period so that 
the states f , h' are maintained, the rolled form of the whole body of the sheet material 1 
can be smoothly removed. 

This way, by using the present rolled form removal device, the narrower the gap between 
the roller 7 and the roller 8 is made the stronger the effect of the removal of the rolled 
form becomes. However, if the roller gap is made excessively narrow, at this point it is 
practically confirmed that the wound in a roll shape sheet material 1 assumes a rolled 
form in a direction opposite to the current rolled form. 

Here, as it is shown according to the three-dimensional diagram shown in Figure 9, the 
structure is formed as both ends of the roller 8 extend outside of the device, and on the 
frame side plates 20, 21, the pair of the cutting parts 20a, 21a, are each positioned, and 
the roller 8 is extended in the direction where the cutting parts are provided through the 
spring parts 22 and 23. Consequently, through this structure, the user can adjust from the 
outside the position of the roller 8 to the position of the cutting pairs depending on the 
requirements (optionally). 

Especially, according to Figure 1, a state is represented where the winding rolls lb, lc are 
sequentially consuming the sheet material 1, which has been taken up by the winding roll 
la, and the arm 16, which is along the outer diameter of the winding roll la is rotated on 
the center of the variable resistance 15. Through the rotation angle of the arm 16, the 
resistance value of the variable resistance element 15 is changed, and the device can 
detect the outer diameter of the wound roll 1 through the knowledge of this resistance 
value. Here, regarding the three-dimensional diagram, as shown in Figure 10, a structure 
is formed where the plungers 24, 25 are connected to both ends of the roll 8, and whereby 
it is possible that at the time when the outer diameter of the wound roll la, namely, the 
outer diameter at the time when the rolled form of the wound sheet material 1 becomes 
strong, becomes lower than a certain diameter, through the plungers 24 and 25 the roller 
8 is pulled towards the roller 7 and the gap between the rollers 7 and 8 is made to be 
smaller. 

According to the present example the structure has been formed as the start up roller has 
a structure formed as the roller 10 and roller 9 or roller 7, however it is also a good option 
if the start up roller is made to be the roller 9 and roller 8 or roller 10, so that the roller 7 
is moving. 

<Results From the Present Invention> 

In the case of the device according to the present invention, it has the characteristics that 
the above described structure and effect are used and by that there is no passing through a 
guide part, which bends the sheet material at an abrupt angle, or there is no stand by in a 
state for a good amount of time in a state where the material is threaded up through that 
part, which has been the case according to the previous technology, and because of that it 
is possible to fundamentally eliminate the generation of rolled form in a direction 
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opposite to the rolled form in the sheet material, and not only that, but also, it is possible 
to freely vary the roller number of revolutions, or diameter etc., depending on the 
material type of the sheet, the magnitude of the rolled form etc., and it is possible to 
completely remove the rolled form of the sheet material; and not only that but also, 
because of the fact that according to the present invention it is possible to freely adjust 
the gap between the pair of arranged rollers that are used for the removal of the rolled 
form, it is possible to change the roller gap in correspondence with the strength or 
weakness of the rolled form produced depending on the period of time where the sheet 
material has been wound in a roll shape, the storage conditions, the material type of the 
sheet material, etc., and by that it is possible to smoothly remove the roller form of the 
sheet type material to achieve the best theoretical state, etc. 

4. Brief Explanation of the Diagrams 

Figure 1 represents a sectional view diagram of the center part of the printer showing one 
practical example according to the present invention. Figure 2 through Figure 4, and 
Figure 7, Figure 8 represent sectional view diagrams in order to explain an example of 
the conditions of the present invention. Figure 5, Figure 6, Figure 9 and Figure 10 
represent correspondingly three-dimensional diagrams showing practical examples 
according to the present invention. Figure 1 1 represents an explanation sectional view 
diagram showing an example according to the previous technology. 

1 represents the sheet material, 2a and 2b represent guides, 4 represents a platen roller, 6 
represents a cutter, 7, 8, 9, 10 represent rollers, 11 represents guide, 15 represents a 
variable resistance, 16 represents an arm, 20, 21 represent side plates, 20a, 21a represent 
cutting parts, 22, 23 represent springs, 24, 25 represent plungers. 

Patent Assignee: Cannon Inc. 

Translated by Albena Blagev ((651) 735-1461 (h), (651) 704-7946 (w)) 
11/28/05 
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